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#2 002 — 233501 



mm^] mmm 

[0 0 0 1] 
[0 0 0 2] 

^ n ACComprehensive Organic Synthesis; 1st ed. ; B. M. Trost and I. Flem 
ing, Ed.; Pergamon: Oxford, 1991; Vol. 7, pp 251-289) ^ :«/>'fl: 
-^i^(M. Hudlicky, Oxidations in Organic Chemistry; ACS Monograph Ser. 18 
6; American Chemical Society: Washington, DC, 1990), MW.^M'S.'O^^^ 
Org, Chem., 1983, 48, 4155-4156), — it7i>.M^#^ETT?(Z)N-:;l^ 

1 ffiiE# 2003-305125? 



^^#2002—233501 

A/^Az-^Vy N-:t=¥i^F(J. Chem. Soc. , Ghem. Commun. , 1987, 1625-1627) 

[0 0 0 3] 

z.tiK:^b-T. ^^^j^M^bTK^tt, ^mxmi0i^t>^^j:<^ K!^^o)wi^mt 

[0 0 0 4] 

it. mm}^hx8-i om^mmnmm^m^^^:Bmtf^m^tix\^^if^(}is? 421 

8401^ii#). Z(D:^mxm25-60Q X:<DmUf^'J^^MX:Sb^o 
[0 0 0 5] 

^:^miiLxit. mmthxs-i om±mmi^mm^m^^^:^^if^m'^-^nx 

V%S(USP 62325O50I«B^) S^liig^-fbTK^TKI^^Sil^^-^BSrJj^figf STfC^ 
[0 0 0 6] 

|^ilic^^;i/$/U'!r-h (TS-1) &M^i:Ufe5S^fls:?K^:?K^«v%sr;i/n- 
;i'^©g?'fCM^£;t)^tiejtiTv>s(usp 448oi350^j|iH#);?)^, #^7K^'I4<z)t;1'=i--;i/ 

m(DmitRji^iz^^^x\t. mmityi^myi^mmizrjvn.'-M&^^m-kmm'^^x . 

[0 0 0 7] 
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ffiliE^^ 2003-305125f 



^^#2002-233501 

[0 0 0 8] 
[0 0 0 9] 

(2) #^7K^§'S®BIMi^r>n/=2-;i/jb^2mT;i/3->n^T-^y> :«7;i/jK-;Wb-^ 

(4) MMWmms- 1 0|^®^Mfb^i^^-^tfM«^A^0if^MM^'efeS3 
h&4t^ii^Slt^^ (1) 72^M (3) ^^v^i'tl*^^c|B^(Z)|S5t:^?56. 

(1) 75M (4) <DV^•rtl*^K:|B^(Z)ig5t;^^, 
[0 0 10] 
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[0 0 11] 

Hs^^^&llt; ^ it S n -fe ;^ flX^^ i£<D^.xmmx & S ^ v% fe„ 
[0 0 12] 

ms-i om±mmm<D^^rxRfi^-^'&x:^jv^=-}\yit^m^mT^'ts>-:fn^ 

lil£bTfe^> ^?K^^^>i/U>tr- h (TS-1) B^(D#^T*??;K^SS 

^ T ;v 3}< - ; Wb-^ifei ^ ^ :^ n iz X ;?)^$^ e> T V ^ s . 

[0 0 13] 

J: o T I* ^ V Me S tl 3^ 1^ "T? S o 
[0 0 14] 
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[0 0 15] 

:*:|§^lcfei-tSS^a)2gtT;i/n-;v^i:bT», 2-^>^7-;i/ 
, 3-/^>^j?7-;k 2 -/\=¥-9-y 3 -/v^-iJ-^^ 2 

, 3 -y\::^^y-;i/, 4-^^af>^-;K 2 >^ 3 - :r ^5? >^ - 
, 4 -:t^'i5f>^-;i/, Z-7ir^'ry-2.-7ir-Ji\/. 6 5 --^zf^y- 

2 -T^^ijy^ 3-7^:j5j^-;k 4 5 -5=;*?^ -;i/> ii 

- F7*i2>-2-:r-;K 1 - K5^-fe>-3 V ^ Xi-f ^ J - )\^ > l/^ 
u^y9J—}\^. i/^n^^"^ J —}\^. ^/^n^-^^ J ^^u-tif^J — 
;k s/^a K-r:* 2 d^^'9->^ 3 -:;i^;vs/i'n '\ 
^■9-y-;u, 4 n^^i?->^ 2 -tert-:/^;i/i/e7 n/\'3pi^-y 

-;k >i>h-;K l> 7, 1 -V^):^^J^^i^^n{2. 2, i]/\:/^>'-2 
-:r-;K 5-J/^n'\^iJ-'r^>^-;^> l. 2-V^n^^'^yV:^'-}\/. 1 
, 4 -e/^j7n^:¥-9->i^'5j--;i/, 1 -7x— ;vx^ 7 i- (2-r7;i/:ra 
Xi5fy-;v. 1- (3 -:7;v:4-D7x— 1- (4- 
:7;^:^-^7x-;l/) x^ry.-;!/, 1 - (4 -^^nn^x— x^ >^ -;k i- 
(4 -:/n^7xx;i/) x3t 7 -TP, l- (4 h=¥e/7xx;v) ai^J-fV 
, 1- (4 h^S:^5!j;i/5j<x;v:7xn;i/) ai^7-;K l- (4-T-fe^;^:7 
xx;i/) x^y-;K 1 -:7xx;i/:/n/^y -;vj&if:^'^#tf ^tis, 

[0 0 16] 
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1 -/sdf-ij-y 1 -^^i^-J -J\y. 2 -X5^;i/- 1 -'\^-9->' 

-;k 3 -x^;i/- 1 -'v^-y-y 4 -x^;i/- 1 -/\#i?-/--;K s-x 

1 o-5^^y--;K /Oi;>vuT;v3-;i/, 2 -7;v:r^^>s;^;^T;^=I- 
7^, 3-yjv:tu^ypj]/r)Vz2-)\/, 4 -7;v;rn^>i^VVT;v3-;i/, 4- 
i?nD/<;>$;^;i/T;i/=i~;K 4 -yn^^>i^vvT;i/3-;i/, 4-^h^t^'<> 
y;i/T;u=i-;w .4 bdrt/5Jj;v3i<-;i/'<>s?>n^T;i/3-;K 4-T-fe^;i''< 

[0 0 17] 

2|s^^^c33V^Ttt, ±iaL.feJ:^lc, M5fn&MlS^#TT?> ^TK^f^OllJiSi^ 
[0018] 

aic^bTJimi. 0 75)^e,3^;l/'fig, ^?*b<lii. 0:ft>&i. 3^;v|&<DlSH 
ti Fn^i/»ic^bT 1 . 0 75)^e> 1 o^;V'^, ^f*b<i*i. o^^eJ2. 6=e;i/ 

[0 0 19] 

6 ailE#2 0 0 3 - 3 0 5 1 2 5 i 



#2 00 2-233501 



^A'^i^^J^. ny>?r;v/S/U?57, -vy/r>n//T>n/^:?-, -^y 

^jvm^. =^^y^)Vzf^^i;^. uP^J^/mMs uV'Oh./l/^}*. xiVfjU/ 

r>'i/n-;i/!li{c^bT7tmo. 0 0 0 I'-i o^;i/%, L/<tto. ooos 

[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

i:i)\^if>>yWLmX^^. 

fTYyl^}L\^x\%. mx\i. z-^y^jy. s-^yitjy. z-^^^yjy 

, 3 2-/\:/ar>^>> 3-/\:/^?>^V, 4-/\>i^^7>, 2-:t 
3-:r^af>^>. 4-^i^^>^^', S-:t^7'y- 2-::^y. 6-:^ 

7 ffiSE^ 2003-3051256 



^ #2002-233 50 1 ^ 

^ji\,-^-y^zf'ry-2.—^y. z-j-TJy. 

^-J^jy. Z-'riiJy. '^-^iJ^y^ 4:-'fiJyfy> ^-"riJjy. 1 
l-\;^^y-Z-v^y^ 1 - Fr^-fe^- 3 t/ifWf^Jy. l/iru^ 

y^jy. ^^^n^^'^jy. z/^u^zf^ jy. t/^u:t^ 9 jy. S/^^nK 

^)\yl/^U^^'^ jy. 2-tert-'/^;Vi/^^D^^-9->'>, 3 -tert-y5^;b 

i2h:7a:y>, p- 7;v;«-n T-fe h 7 x >^ p-^ anr-fe h^x^ 
n^r'feh:7xy>. p-T/n^er-fe h^xy >, p-^ h^ps/Tiz h^xy ^> 
P-r-fe^^ji/T-fe b7x^ P-i/T jy^zhy^ijy. •^/'ni^jr^xy >^if 

[0 0 2 3] 

3 -x^;i'/\^-y-:h-;i/. 4 -x^;i/^^-9':h-;K 5 -x^;u/\^-9-:^ 
-;K tert- zT^JVT'^hr/V'f}^}^. 9. 1 0 -xdf dpiz-r^r^J-i^-^K 
T;V'?tF, o-yjv:i-u^yXr}l'r^\^. m-7;i':tn/OXT;i/7*t: K, p 

F, p-^ h:Jp>>^>XT;i/T'ii h\ p-;^ ^ap.^>;^J;l/3j<-;^/^>Xr;v•7= 
p-T'fe^;i//OXT;i/'7=t: F, p-i/r ^ '^>Xr;V'T^i^ 7xx;pT 

[0 0 2 4] 

:;!j;i/ji^>^M^bT», ^yd^ym^ ^^"^yMs ^zfi^yM. :t^^ym> 

J-f-ym. "rijym. 2.-:^^JV^^^ym. 3 4-^^ 
;v/sdfij->^, 5 -:ji^;i/^'ap-U->M> 2 -x5^;v/\'3rif>i2. 3-x^;i//\^ 
4 -x^;i//sdr-9->m, ^ -:r.^JV^^^ym. 2, 2 -$;:jl5^;i/:/n 
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^ 0 0 2-2 3 3 5 0 1 

®, P-:* h^i/^s#m> p-^ b^e/iij;^!}^-;^^^^!?^ ^-r±^}i^M. 

o 

[0 0 2 5] 
[0 0 2 6] 

* y jg b t- s zi ^ s = 

[0 0 2 7] 

[^£gM] 

J: y -(Bf 5) IS^ S <g> % <Z> T' « V > p 
[0 0 2 8] 

mmmi 

e^:^9^y ^ (19.5 mg, 0.10 mmol)il2-:r^^fy-;i/(1.6 mL, 10 mmol)S: 
?g-^b, 90 IC-eiO^e-r^m^bfea •^CD?g-a:^m'^30%jgimffc*^:?K^IS(1.3 mi, 
12 mmol)$:^^JC?iTb, 90 iCl?2^fSm^bfem, T*?^*|I 
bfeo GLCS:?|l!l^bfei:z.5> 2-^^-^ ^ J y<DisLmtioo%'T^:^-ot:Lo 
[0 0 2 9] 

■b->(10 mL)&Jn;tfeJSA^lillJSMl iillIb^#T'^^5&^f 2-:t^ 

> 

9^ Jy CD JR^li37%T* o fee 
[0 0 3 0] 
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#2 0 0 2 — 2 3 3 5 0 1 



a^:/^^y ^^(1.50 g, 7.7 mmo\)t..2-yt^^J-A/(lOO g, 768 mmol)^:^ 

iira, 2 ^ y >/i)^9555 (93.9 g, 730 iiimol)<3DJR^l?#e>4ifco 
[0 0 3 1] 

e^:^^ *y ^ (19.5 mg, 0.100 mmol)i:2-:t^'4fy-;Kl.6 mL, 10 mmol) S: 

m-^U> 90 °CT'io^^^m#bfco ^<D?S^^?K'\3dXi®m^t:7K^:?K^?et(i.3 mL, 

12 mmol)S:|i?>*iC?iTL/, 90 t:T*5^r^M# bfe^, ^M^-e^^^Pbfec S^S 
mWLft'hB±'f'^V^^?>Wih. 5 mL<Z);!K^5|lIgfettb^^> 2-:t^^y-;K 
1.6 mL, 10 mmol) $:Jn;i, 90 "CT'lOr^J-^^^bfea ^®M^^?K'^305Si@^^IS7K 
^7K^m(l-3 mL, 12 mmol)&^^lC?®Tb, 90 X;*e5^^M^bfe^, .R/iS^ 

mS:^M*T??^S|lbfec GLC^M^b;fei:r5, 1 lHlS®MiJS::^^e>li9il' 2iaB 
(DB-J^fi^ ^ ld:90X<D JR^-e 2 - :r ^ y > b T v^ S r ii jb^ o feo 
[0 0 3.2] 

3%e^/i^^(a^0.10 nunbl) 2 ^ y -;V(1.6 mL, 10 mmol)^U^ 
b, 90 -C-eiO^^M^bfeo •€-®M-^^?K^30%jgM'ft;7K^7K^m(1.3 mL, 12 

mmoi)§:^>!?ic?gTb, 90 r;T'5^r^m#bfc^> H/;S:«l?KS:^m*T'?^^bfe 

. GLC^i!l^bfei:r6. 2 ^ y ><Z)JR^«91%T?feofeo 
[0 0 3 3] 

mmm^ 

e^^9*y^(19.5 mg, 0.100 mmol) 2i 3 -Jt^-r^- 2 -:^--;Kl.5 mL, 10 

mmoD&M-^b; 90 "CT'lO^^f^^^bfeo ^®tS^^?gi^30«5®m^lS7K^:?Ki§?gi 
(1.3 mL, 12 mmol)S:i%>^iC?iTb, 90 °CT'15^P«#b^^. M/iS:^?^^^^^ 
*-^)^^bfco NMR^M^bfcilZia, 3-;r^7^>-2-:t>CZ)JR^li88%T'fe 

[0 0 3 4] 



tmiE# 200 3- 3051255 



^#2002-233501 ^ 

^ (19.5 mg, 0.100 mmol) i: 6 -;>l^;i/- 5 2 -;r — 
;i/(1.5 mL, 10 mmol)S:M-^b, 90 'CT'10:e-r^m#L/fc- ^®M-^^?£'^30Xji 
^fl:7K^7K^*K(1.3 mL, 12 mmol) ^;g^>5r lC|iT l/> 90 "CTJlS^ISM^Lfe^, 

y-z-7fy <dU^ «5556"r' ^ o , 

[0 0 3 5] 

a^y^^y (19.5 mg, 0.100 mmoI)i:^^rn'\^i^->' — >n^(1.0 mL, 10 mmol) 

L, 12 mmol)&^>*K:?iTU 90 TC*t?15^ram^bfe^> 1??^ 
SgUfeo GLC$:M^bfci:r 5, i^i^ D^'Sp-y-y >(Z)liiSl^l*74%'T?feo feo 
[0 0 3 6] 

0^3^^ »y ^ (19.5 mg, 0.100 mmol) i:trans-l,2-S/^^ 0'S^'9*>S^^ — ;Kl. 
16 g, 10 mmol)^M-^b, 90 ICT'lOd^-^M^bfeo ^ (DU^mm^SOimkityi^ 
^*^m(2.6 mL, 23 mmol) ^^^^ {C?iT b> 90 Xi^VZOm^^WhtcL^. S,J^^ 

[0 0 3 7] 

a^y^^y ^ (19.5 mg, 0.100 mmol) i: 1 -7xn;VX^ y — ;i'(1.2 mL, 10 m 

moi)S:m-a-b, 90 x:T?io^^M#bfco ■ea)m^^m^3o%igm'fb7K^*^?K(i 

.3 mL. 12 mmol)&|^>!rlC?igTU, 90 -C^immMWVtc^. jKlS^f^i&^S* 
T*?f^*|Ibfeo GLC§:lI^b:^hr5> T-fe b :7 x >^ ><^jR^«100%T'feo feo 

[0 0 3 8] 
HiiM 1 0 

e^":^^*)/ ^ (19.5 mg, 0.100 mmol) 1 y (1.6 mL, 10 mmol) S: 

m-^b, 90 'CXnO^mmWht^o ^(5[)iB^^?0t'\3O%jgm^b7K^:?K^^Sl(1.3 mL, 



tii|iE# 2003-305125? 
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12 mmoi)i:^^K:MTb> 90 x^i^mmMWht:!^. Ejst^mm^^u^x^nm 

[0 0 3 9] 

IISSM 1 1 

e^:/^ry ^ (19.5 mg, 0.100 mmol) i:K>i;;i/T;i/=I-;i/(1.0 mL, 10 mmol) 

.&m-^b, 90 -CT'lOrJ^^M^bfeo ^(Z)M^^m'\30Xiim'fb7K^7K^?K(i.3 m 
L, 12 mmol)%'^>!rlC?gTU, 90 X^T'lS^f^M^bfe^, i^DS^IKSr^M* T??^ 

M © flX^ 0 . 7% o o 
[0 0 4 0] 

mmm 12. 

fcf:^ (e;/Oe;>'U-r>Ti2 h>) 6^(66.4 mg, 0.100 maol) i: 2 ^Jf >^ 
-;i/(1.6 mL, 10 mmoDSrm^b, 90 -CTnO^^KM^bi/^o ^ <D?S-^^?^^30% 
5im'fb7K^5!K^?K(1.3 mL, 12 mmol) IC?^T b, 90 X^X^l^mmUWVtcL^ 

li37%-efeo:/=:o 

[0 0 4 1] 

mm^ 1 3 

3%7t9S?^;A/i^m(>'N'^2^'^A0.10 mmoOil 2-:t^^>y-;Kl.6 mL, 10 
mmoDSrYS-^b. 90 •C-ei0^^r^M#bfeo ^®m^t§?K^30%jgm^b7K^7K^IK 
(1.3 mL, 12 mmol)&^^lC?iTb, 90 °CT'5^raM# b ^SjJS;^?^ ^^^S 
*"e?^*|Ibfeo GLC&W^bfei:r6, 2-:4-^^>^>Ofl5l^l^49%-e.^o7^o 

[0 0 4 2] 
^mMl4 

5%ni?it7A/'i^^(ni;^''i7A0.10 mmol) 2 3? y -;K1.6 mL, 10 mmo 

D^m-^b. 90 "CT'io^^r^m^bfeo ^(}^m.-^^w.^zmm\'cimimm\.^ 

mL, 12 mmol)S:^^lC|gTb, 90 "CT'S^I^M^bfe^^ T' 
?^*Pb?^o GLC5:M^bfeiir5, 2-:ri^^>'>®iR^Ji39%T'fe-ofeo 
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[0 0 4 3] 

5%;i/7^-iirA/;^^Ol/5^.~'^A0.10 mmol)i:2-:r^'^5f y-r;i/(1.6 mL, 10 
(1.3 mL, 12 rmol)^^^izmrh. 90 tJT'S^^m^Pbfe^, H^S^IR^r^M 
[0 0 4 4] 
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mm] 
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#ffmM(3D#-t #M2002 - 233501 

^>f^||-^ 50201193749 

^T^S^ Jt:0 0 0 9 5 

5(1^14^ 8^120 

<0.^'»# • mmm> 
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m, m A m m m m 



C301021533) 



1 . MM^B H 2001^ 20 

m m m^is=f f^Hi^m^^Bs 1 - 3 - 1 
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